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Quick disconnect tube coupling. 
© A tube coupling having a male body (12), a female body 
(10) for receiving at least a portion of the male body (12) and 
at least one peripheral member made from a relatively 
compressible plastic material molded into a groove within 
either the relatively rigid male or female body (10, 12). The 
peripheral member (60, 62) isdisposed to become compress- 
ed against a surface of the mating body to form a liquid seal. 
At least two peripheral members (60, 62) disposed in 
grooves (52, 54) in a tubular shaped end portion of the male 
body (12) are made of a compressible plastic and serve as 
liquid sealing and locking means. The female body (10) 
comprises a receiving end portion (20) with a tapered interior 
(22) adapted to receive the male tubular end portion (12). As 



the tubular end portion (50) is inserted into the receiving end 
portion (20), one of the peripheral members (60, 62) engages 
the tapered interior surface (22) and becomes compressed 
there against as the tubular end portion (50) is further 
inserted. As the tubular end portion (50) is fully inserted a 
second peripheral member (56) seats itself in a groove (32) in 
the interior surface of the receiving end portion (20) acting to 
lock the male (12) and female (10) bodies together. The 
relatively compressible peripheral members (60, 62) are 
formed in grooves (52, 54) in the relatively rigid male (12) or 
female (10) body by insert molding or by simultaneous 
injection molding of two dissimilar plastics. 
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QUICK DISCONNECT TUBE COUPr.TMrc 



This invention relates to an improved tube 
coupling for connecting to two tube lengths which 
coupling provides a locking engagement, an 
effective liquid seal when the tube lengths are 
connected and a quick disconnect capability. More 
particularly, the invention relates to tube 
couplings for medical use although it is not 
limited to medical applications. 

In the prior art many tube couplings are shown 
comprising a male body and a female body and which 
provide for a positive locking capability when 
joining the male and female bodies together. 
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To provide a liquid seal various approaches 
are used in the prior art. but one of the most 
common comprises placement of separately 
manufactured O-rings in annular grooves surrounding 
a portion of the male body which portion is 
inserted in a corresponding cavity of the female 
body. O-rings generally function by having 
a larger outer diameter when placed in the grooves 
on the male member than the outer diameter of the 
corresponding portion of the male member. The 
O-rings are made of a compressible material such as 
rubber and when inserted in the female cavity, they 
are compressed against the relatively smooth 
interior surface thereof to form a liquid seal. 

The various prior art devices require separate 
approaches for providing a locking mechanism and a 
liquid seal. Further, the prior art devices require 
some form of separate action to remove the locking 
action of the locking device; and require the 
inclusion of separately manufactured O-rings in the 
assembly of the tube coupling. 
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An aim of the present invention is to provide an improved tube 
coupling. 

The present invention tube Coupling comprises a male body and a 
female body. At least one peripheral member made from a relatively 
compressible plastic material is disposed within a groove of one of the 
bodies. The peripheral member becomes compressed against the surface of 
the remaining one of the bodies when the male and female bodies are 
matingly engaged. In a preferred embodiment, the at least one peripheral 
member is moulded within a groove, surrounding a hollow plug 
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end portion of the male body. Where the male body 
is further made of a synthetic plastic material 
formed in a mold it further comprises an alignment 
means for properly aligning the male body after 
forming thereof to accept forming of the peripheral 
member in the groove by subseguent insert molding. 

The present invention tube coupling further 
comprises a male body, a female body and a locking 
and a liguid sealing means. The locking and 
sealing means comprises at least a pair of spaced 
apart peripheral members which are disposed within 
grooves in one of the bodies, a first one of the 
peripheral members disposed to be compressed 
against the surface of the remaining body to form a 
liguid seal therewith. The second one of the 
peripheral members fits within a groove located 
within the mating body when the male and female 
bodies are matingly engaged. 

In one embodiment of the invention, a pair of 
spaced apart peripheral members are disposed within 
grooves surrounding a hollow plug end portion of 
the male body. One of the peripheral members is 
disposed to be compressed against the interior 
surface of a receiving end portion of the female 
body to provide a liguid seal while the other 
peripheral member is disposed to fit within a 
groove located within the interior surface of the 
receiving end portion of the female body. 
Alternatively, the peripheral members could be 
disposed within the interior surface of the 
receiving end portion and an annular groove for 
receiving one of the peripheral members surrounds 
t u <2 plug end portion of the male body. 

In the preferred embodiment of the present 
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invention. the peripheral member which provides the 
primary liquid seal with the interior surface of 
the mating body has a substantially rectangular 
cross section, while the peripheral member 
providing a substantial locking action has a 
circular cross section. 

In one embodiment of the present invention, 
the receiving end portion of the female body is 
tapered. 

Preferably, the locking and sealing means are 
made of a an elastomeric thermoplastic resin 
material and is integrally formed with either the 
male or female body made from a high density 
polyethylene or polypropylene. 

Other features and advantages of the invention 
will become apparent from the following description 
read in conjunction with the attached drawings in 
which: 

Brief Description of the Drawings 
FIG. 1 is a longitudinal view of the male and 

female bodies of the present invention, the female 

body being shown in cross section and the male body 

being shown partially in cross section. 

FIG. 2 is an enlarged cross-sectional view of 

a portion of the male body of FIG. 1 taken along 

the lines and arrows 2. 

FIG. 3 is a longitudinal view of alternate 

embodiments of a portion of the male and female 

bodies of FIG. 1. 



Referring now to FIG. 1. the male and female 
bodies designated generally 10 and 12 respectively 
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are shown seperated but located along a common 
longitudinal axis. Female body 10 is shown in 
cross section and comprises a tubular shaped 
receiving end portion 20 which defines an interior 
region 22. Opposite from receiving end portion 20 
and integrally connected therewith is a tube 
connecting portion 24 with a tapered saw tooth 
shaped outer surface. The tube connecting portion 
24 is adapted to be inserted into a length of tube 
and the tapered saw tooth outer surface provides a 
gradually increasing frictional fit between the 
female body and the length of tube while preventing 
excessive distortion and deformation of the 
tubing. The entry portion of the length of tube is 
in fairly continuous contact with the saw tooth 
outer surface. The hollow interior 26 of the tube 
connecting portion 24 communicates with both the 
interior of the length of tube and the interior 

region 22. 

In FIG. 1. the interior surface of the 
receiving end portion 20 is tapered, that is. the 
cross-sectional diameter of the interior region 22 
at the open end of the receiving end portion 20 is 
larger than the parallel and spaced apart 
cross-sectional diameter of the interior region 22 
defined at the rim 28 of the receiving end portion 
20, and the wall 30 of the interior surface slopes 
linearly from the cross-sectional diameter at the 
open end to inner cross-sectional diameter at the 
rim 28. The interior surface of the receiving end 
portion 20 further comprises an annular groove 32. 

Male body 12 comprises a tube connecting 
portion 40 similar in shape and purpose to the tube 
connecting portion 24 of the female body 10. 
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However. it further comprises a pair of ledges only 
one of which 42 is shown which ledges project 
inwardly into the hollow interior 44 of the tube 
connecting portion 40. The ledges 42 are in the 
preferred embodiment located on a common diameter 
of the tube connecting portion 40. 

Male body 12 further comprises a tubular 
shaped plug end portion 50 intergrally formed with 
the tube connecting portion 40 and adapted to be 
inserted into the interior region 22 of the 
receiving end portion 20. The interior of the plug 
end portion 50 communicates with the hollow 
interior 44 of the tube connecting portion 40 which 
in turn communicates with the interior of a length 
of tube when the tube connecting body 40 is 
inserted therein. 

It should be appreciated that the teris 
"tubular shaped" as used to describe the receiving 
end portion and the plug end portion includes 
hollow cylinders or bodies of various shaped cross 
sections including circular, rectangular and square 
cross sections. 

The outer diameter (OD) of the generally 
cylindrically shaped plug end portion is uniform 
throughout its length except at grooves 52 and 54. 
shown in FIG. 3. and except for the annular ridge 
56. The outer diameter of the plug end portion 50 
is slightly less than the cross-sectional diameter 
of the interior region 22 at rim 28. For example, 
the outer diameter of the plug end portion in the 
preferred embodiment is approximately 0.359" while 
the cross-sectional diameter of the interior region 
22 at the open end of the receiving end portion is 
approximately 0.398" and the cross-sectional 
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diaraeter at rim 28 approximately 0.370*. 

The longitudinal length of the plug end 
portion from the open end 58 to the annular ridge 
56 is substantially equal to the longitudinal 
length of the interior region 22 from the inner 
cross-sectional diameter at rim 28 to the outer 
edge of the receiving end portion 20. Annular 
ridge 56 contacts the outer surface 34 of the 
receiving end portion 20 as the open end 58 of the 
plug end portion 50 contacts the rim 28. 

FIG. 2 is an enlarged cross section of a 
portion of the male body in FIG. 1 taken along the 
lines and arrows 2 in FIG. 1. The plug end portion 
50 includes the annular rectangularly shaped 
grooves 52 and 54. In the preferred embodiment, 
the grooves are filled by inset molding with an 
elastomeric thermoplastic resin material which 
forms a pair of peripheral members 60 and 62. 
Ledges 42 assist in aligning the male body during 
the insert molding step. Inspection of FIGS. 1 and 
2 show that the OD of both peripheral members 60 
and 62 exceeds the OD of the plug end portion 50. 
with the peripheral member 62 having a slightly 
larger OD than the peripheral member 60. In the 
preferred embodiment, the OD of the peripheral 
member 60 is 0.383" and the OD of the peripheral 
member 62 is 0.391" . 

While the preferred material for the 
peripheral members 60 and 62 is an elastomeric 
thermoplastic resin, the preferred material for the 
male body is any rigid plastic material suitable 
for the intended application of the coupling. In 
medical applications a suitable rigid plastic 
material comprises a high density polyethylene or 
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polypropylene. 

An alternate method for forming the peripheral 
members 60 and 62 is as follows: the male body is 
formed by injection molding and. before the plastic 
material of which the male body is made sets, the 
peripheral members are formed by injection molding 
of an elastomeric thermoplastic resin. The plastic 
resin melt fills the male body mold in the grooves 
52 and 54 and mixes with the plastic material of 
which the male body is composed at the mold 
interface surrounding the grooves 52 and 54. Here 
the primary melt of the male body intimately 
coalesces with the secondary melt of the 
thermoplastic resin to form a chemical and 
mechanical bond between the two materials. The 
injection molding step for both the male body and 
the peripheral members may take place 
simultaneously where an appropriate mold for the 
male body including the peripheral members is 
fabricated and both primary and secondary mold 
injection stations are established. Alternatively, 
the injection molding step of the male body occurs 
first followed soon after by the injection molding 
step for the peripheral members, the latter 
injection molding step occuring before the melt 
composition of the male body has set. 

Referring once again to FIG* 1, as the male 
body is inserted into the female body, the 
peripheral member 60 comes in contact with the wall 
30 and is gradually compressed against the wall 30 
as the male body is fully inserted. Deformation of 
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the peripheral member 60 against the wall 30 forms 
a liquid seal. As the front edge 58 of the male 
body approaches the rim 28. the peripheral member 
62 begins to seat itself within annular groove 32. 
The maximum dimension of groove 32 is approximately 
equal to the OD of the peripheral member 62. The 
curved shape of the peripheral member 62 aids in 
seating member 62 within annular groove 32. 
Positioning of member 62 in groove 32 acts to lock 
the female and male bodies together. Also, member 
62 seated in groove 32 acts as a further liquid 
seal. The peripheral member 62 in combination with 
a tight fitting groove 32 acts as a liquid sealing 
and locking means. 

Hence, bodies 10 and 12 are quickly connected 
together in one pushing action applied along their 
common longitudinal axis. All that is required to 
disconnect the bodies is a pulling force of each 
bo-dy away from the other again along their common 
longitudinal axis. A sufficient force must be 
applied to overcome the seating of peripheral 
member 62 in groove 32- Since member 62 is 
compressible, it will eventually give way and leave 
groove 32 as the pulling force increases. However, 
the locking force is sufficient that under normal 
use the connector will not separate- Since the 
peripheral members 60 and 62 are preferably an 
elastomeric material they return to their original 
shape after the bodies 10 and 12 are disconnected. 

The tapered interior surface assists in 
bringing the male and female bodies into mating 
engagement- The frictional force encountered with 
deformation of member 60 as it slides along wall 30 
also aids in locking the bodies together. Also. 
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the tapered interior aids in seating peripheral 
member 62 into groove 32. 

With the tube coupling of the present 
invention, there is no latch or locking mechanism 
requiring a separate action to disconnect the male 
and female bodies such as a squeeze or twisting 
action. The peripheral members which provide a 
seal also act to create a locking action- This is 
possible because the peripheral members 60 and 62 
are a compressible material which is formed 
integral with the rigid material of the male 
member. In the case where the peripheral members 
are formed by injection molding before the male 
body melt composition has set. the chemical and 
mechanical bond formed thereby acts to avoid 
separation of the peripheral members 60 and 62 from 
the grooves 52 and 54 respectively. 

FIG. 3 is an alternate embodiment 310 and 312 
of a portion of the male and female bodies 10 and 
12. respectively, of FIG, 1. The bodies 310 and 
312 are equipped with tube connecting portions 
identical to tube connecting portions 24 and 40. 
respectively, and they accordingly are not shown in 
FIG. 3. Female body 310 comprises a receiving end 
portion 320 and a male body 312 comprises a plug 
end portion 350. However, instead of forming 
peripheral members in grooves on the external 
surface of the plug end portion 350. peripheral 
members 360 and 362 are formed within grooves in 
the interior surface of wall 330 of receiving end 
portion 320 by insert molding or simultaneous 
injection molding as described above. The cross- 
sectional diameter of the interior region 322 of 
the receiving end portion 320 is generally constant 
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throughout its length from the interior rim 28 to 
the open end of the receiving end portion. 

Spigot end portion 350 further comprises an 
annular groove 32 and an annular ridge 356. The 
cross-sectional diameter of the plug end portion 
350 is generally constant throughout its length 
except for the annular groove 332. Also, the 
cross-sectional diameter of plug end portion 350 is 
generally less than then the cross-sectional area 
of the interior region 322. However, the inner 
diameter of both the peripheral members 360 and 362 
are smaller than both the cross-sectional diameters 
of the interior region 322 and the plug end portion 
350. As plug end portion 350 is inserted into the 
receiving end portion 320 the exterior surface of 
the plug end portion 350 frictionally contacts the 
peripheral members 360 and 362. The peripheral 
members 360 and 362 are made of a compressible 
material such as an elastomeric thermoplastic resin 
and as the plug end portion is inserted further 
into the interior region 322 they make a liquid 
seal with the exterior surface of the plug end 
portion 350. As the front end 358 of the plug end 
portion contacts the annular rim 328 the peripheral 
member 362 seats itself within the annular groove 
332 of the plug end portion 350. At the same time 
annular ridge 3 56 engages the outer edge 334 of the 
receiving end portion 320. 

The peripheral member 360 in the preferred 
embodiment has a rectangular cross section while the 
peripheral member 362 has a circular cross 
section. The circular cross section of peripheral 
member 362 aids in seating the peripheral member 
362 and the annular groove 332. 
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The peripheral members 360 and 362 interacting 
with the plug ena portion 350 act to create a 
liquid seal and, a positive locking action without 
interfering with a quick disconnect capability of 
5 the tube coupler. 

While certain specific embodiments of the 
invention have been illustrated and described in 
detail herein, it is obvious that many 
modifications thereof may be made without departing 
10 from the spirit and scope of the invention. 
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What we claim is: 

1. A coupling for connecting to two tube 
lengths to be coupled comprising; 

a male body; 

a female body for receiving at least a 
portion of said male body for a mating engagement 
therewith; and 

at least one peripheral member made from 
a relatively compressible plastic material and 
molded within a groove of one of said bodies, said 
at least one peripheral member disposed to become 
compressed against a surface of the remaining one 
of said bodies when said male and female bodies are 
matingly engaged. 

2. The coupling of Claim 1 wherein said male 
body further comprises a tubular shaped plug end 
portion; said female body further comprises a 
tubular shaped receiving end portion adapted to 
receive said plug end portion and said at least one 
peripheral member is molded within a groove 
surrounding said plug end portion. 

3. The coupling of Claim 1 wherein said one 
body comprises a synthetic plastic material formed 
in a mold and further comprises alignment means for 
properly aligning said one body after forming to 
accept forming of said at least one peripheral 
member in said groove by subsequent insert molding. 

4. The coupling of Claim 1 wherein said male 
and female bodies each comprise a tapered saw tooth 
shaped tube connection portion for insertion into 
the end of one of the tube lengths to be coupled 
whereby a gradually increasing frictional fit is 
created between said connecting portion and said 
tube length without excessive deformation of the 
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end of said tube length. 

5. A coupling for connecting to two tube 
lengths to be coupled comprising: 
a male body; 

a female body for receiving at least a 
portion of said male body for mating engagement 
therewith; and 

means coupled to one of said bodies and 
comprising a relatively compressible synthetic 
plastic material for making a liquid sealing and 
locking engagement with said other body when said 
male and female bodies are matingly engaged. 

€• The coupling of Claim 5 wherein said 
sealing and locking means further comprises: 

at least a pair of spaced apart 
peripheral members disposed within grooves in said 
one body, a fir-st one of said at least one pair of 
peripheral members disposed to be compressed 
against a surface of the remaining body to form a 
liquid seal, and a second one of said at least a 
pair disposed to fit within a groove within said 
remaining body when said male and female bodies are 
matingly engaged. 

7. The coupling of Claim 6 wherein said at 
least a pair of spaced apart peripheral members are 
formed within said grooves by insert molding. 

8. The coupling of Claim 6 wherein said one 
body and said at least a pair of peripheral members 
are formed by injection molding, injection molding 
of said sealing and locking means occuring before 
said one body has set. 

9. The coupling of Claim 6 wherein said one 
body comprises a high density polyethylene and said 
at least a pair of peripheral members comprises an 
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elastomeric thermoplastic resin. 

10. The coupling of Claim 5 wherein said one 
body comprises a high density polypropylene and 
said at least a pair of peripheral members 
comprises an elastomeric thermoplastic resin. 

11. The coupling of Claim 5 wherein said male 
and female bodies each comprise a tapered saw tooth 
shaped tube connection portion for insertion into 
the end of one of the tube lengths to be coupled 
whereby a gradually increasing frictional fit is 
created between said connecting portion and said 
tube length without excessive deformation of the 
end of said tube length. 

12. A coupling for connecting to two tube 
lengths to be coupled comprising: 

a male portion having a tubular shaped 
plug end portion said male portion comprising a 
relatively rigid synthetic plastic material; 

a female portion having a tubular shapes 
receiving end portion adapted to receive said pl*g 
end portion therewithin in mating engagement: aul 

means integral with said male portior and 
comprising a relatively compressible synthetic 
plastic material for making a liquid sealing <vid 
locking engagement when said plug end portion is 
matingly engaged with said receiving portion. 

13. The coupling of Claim 12 wherein s?'d 
sealing and locking means further comprises: 

at least a pair of spaced apart 
peripheral members disposed within grooves 
surrounding said plug end portion, a first c:e of 
said at least one pair disposed to be compressed 
against the interior surface of said receive :g end 
portion to form a liquid seal, and a second :ne of 
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said at least a pair disposed to fit within a 
groove within said interior surface when said plug 
portion matingly engages said receiving end 
portion. 

14. The coupling of Claim 13 wherein said 
plug end portion comprises a substantially circular 
cross-section and the outer diameter (OD) of each 
of said at least a pair of peripheral members 
exceeds the OD of said plug end portion;and 

said first member has a substantially 
rectangular cross-section while said second member 
has a substantially circular cross-section. 

15. The coupling of Claim 14 wherein the OD 
of said second member exceeds the OD of said first 
member . 

16. The coupling of Claim 13 wherein the 
interior surface of said receiving end portion is - 
tapered. 

17. The coupling of Claim 13 wherein said at 
least a pair of spaced apart peripheral members is 
formed in said grooves by insert molding. 

18. The coupling of Claim 13 wherein said 
male portion and said at least a pair of peripheral 
members are formed by injection molding, injection 
molding of said at least a pair of peripheral 
members occuring before said male portion has set. 

19. The coupling of Claim 17 wherein said 
male portion comprises a high density polyethylene 
and said sealing and locking means comprises an 
elastomeric thermoplastic resin material. 

20. The coupling of Claim 17 wherein said 
male portion comprises a high density polypropylene 
and said sealing and locking means comprises an 
elastomeric thermoplastic resin material. 



-18- 



0151519 

SN59 



21. The coupling of Claim 17 wherein said 
male portion further comprises alignment means for 
aligning said at least one pair of peripheral 
members with said male portion while said at least 
a pair of peripheral members is being integrally 
formed with said male portion. 

22. The coupling of Claim 12 wherein said 
male and female portions each comprise a tapered 
saw tooth shaped tube connection portion for 
insertion into the end of one of the tube lengths 
to be coupled whereby a gradually increasing 
frictional fit is created between said connecting 
portion and said tube length without excessive 
deformation of the end of said tube length. 

23. A coupling for connecting to two tube 
lengths to be coupled comprising: 

a male portion having a tubular shaped 
plug end portion; 

a female portion having a tubular shaped 
receiving end portion adapted to receive said plug 
end portion therewithin in mating engagement, said 
female portion comprising a relatively rigid 
synthetic plastic material; 

means integrally formed with said female 
portion and comprising a relatively compressible 
synthetic plastic material for making a liquid 
sealing and locking engagement when said plug end 
portion is matingly engaged with said receiving 
portion. 

24. The coupling of Claim 23 wherein said 
sealing and locking means further comprises: 

at least a pair of spaced apart 
peripheral members disposed within grooves within 
the interior surface of said receiving end portion. 
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a first one of said at least one pair disposed to 
be compressed against the exterior surface of said 
plug end portion to form a liquid seal, and a 
second one of said at least one pair disposed to 
fit within a groove surrounding said plug end 
portion when said plug end portion matingly engages 
said receiving end portion. 

25. The coupling of Claim 23 wherein said 
male and female portions each comprise a tapered 
saw tooth shaped tube connection portion for 
insertion into the end of one of the tube lengths 
to be coupled whereby a gradually increasing 
frictional fit is created between said connecting 
portion and said tube length without excessive 
deformation of the end of said tube length. 
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